220                      GAS AND FUEL ANALYSIS

necessary, thus shortening the life of the gasket. A moderate
pressure will suffice if the gasket is a good one. Gaskets cut
from ordinary red fiber packing are too porous to be tight
unless screwed down with great pressure. They may be much
improved by vacuum impregnation with a solution of 5 grm. of
glue in 5 c.c. of glycerine and 100 c.c. of water. After impregna-
tion the gaskets are to be dried in air and rubbed with a piece
of paraffine to keep them from sticking to the metal.

The loose joint on the end of the flexible metal tube from the
oxygen tank is screwed into the head of the bomb, the needle
valve of the bomb opened at least a full turn, and then the
valve on the oxygen tank is opened slightly, the gas entering in a
slow stream from the tank until the gage shows 20 atmospheres
pressure. If the valve on the tank is opened relatively more
than the one on the bomb the gage between the two may show
20 atmospheres before there is that much pressure in the bomb.
The oxygen valve on the tank is to be closed first and after that
the valve on the bomb. If the valve on the bomb is closed
before that on the tank, the pressure on the gage will rise very
quickly to the full pressure of the oxygen tank which may be
2000 Ib. and the gage may be blown up.

The bomb is disconnected and placed in the water of the
calorimeter or in a separate vessel of water to test for leaks.
If bubbles of gas appear around the threaded ring the cover
must be screwed down more tightly, and possibly the gasket
may have to be replaced. If bubbles of air come from the
head it is evident that the needle valve is leaking. It is worse
than useless to try and force it to become tight by screwing down
the needle with great pressure. A needle valve truly ground
into its seat is tight with slight pressure. If a particle of grit
comes between the metal surfaces the application of pressure
causes it to scour the polished surface and the valve will leak
until it has been again ground to a true surface. In case of a
leaking needle valve the pressure must be relieved, the bomb
opened and the needle valve unscrewed entirely out of the
head. The lock nut into which it was threaded is also to be
removed. The coned seat into which the needle valve is ground
may now be seen in a strong light. The best policy is to grind
the needle valve into its seat, an operation requiring not more